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(54) FLAME-RESISTANT ELECTRIC INSULATING COMPOSITE AND INSULATED WIRE USING THE COMPOSITE 

(57)Abstract: 

PURPOSE: To improve the anticorrosive property and antiwhiting property as well as to prevent the generation of haloid type 
gas in the burning time. 

CONSTITUTION: This flame-resistant electric insulating composite is formed by mixing 30 to 150 pts.wt of a metallic hydroxide 
to the total sum 100 pts.wt. of a mixture which consists of a copolymer including polyolefine, an unsatulated carboxylic acid, or 
a polyoefine denaturalized by its derivative, and a styrene unit. And in this insulating wire, the electric insulating layer on the 
periphery of a conductor is composed of this flame-resistant electric insulating composite. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fire-resistant electric insulation constituent characterized by carrying out 30-150 weight section mixing of the 
metal hydroxide, and growing into polyolefine, unsaturated carboxylic acid or the polyolefine that denaturalized with the 
derivative, and the mixture which consists of the copolymer which has a styrene unit to the total quantity 100 weight section. 
[Claim 2] The fire-resistant electric insulation constituent of claim 1 said whose polyolefine is polypropylene. 
[Claim 3] The fire-resistant electric insulation constituent of claim 1 said whose unsaturated carboxylic acid or its derivative is a 
maleic anhydride. 

[Claim 4] The fire-resistant electric insulation constituent of claim 1 of a configuration of that surface treatment of said metallic 
oxide is carried out by the silane coupling agent which has a vinyl group or a meta-chestnut ROKISHI radical. 
[Claim 5] Insulated wire using the fire-resistant electric insulation constituent with which said electric insulation layer is 
characterized by consisting of the resin constituent which carried out metal hydroxide 30-150 weight section mixing to the total 
quantity 100 weight section at polyolefine, unsaturated carboxylic acid or the polyolefine that denaturalized with the derivative, 
and the mixture with which it consists of the copolymer which has a styrene unit in the insulated wire with which the electric 
insulation layer was prepared in the periphery of a conductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fire-resistant electric insulation constituent which raised abrasion 
resistance and milkiness-proof nature, and the insulated wire using it while preventing generating of the halogen system gas at 
the time of incineration especially about a useful fire-resistant electric insulation constituent and the insulated wire using it to 
insulators, such as a wire harness electric wire for automobiles. 
[0002] 

[Description of the Prior Art] In recent years, the high performance of an automobile and advanced features are advanced 
rapidly, and the amount of the electrical and electric equipment and electronic circuitry used by this by the car is increasing. 
Hypertrophy of the wire harness for current and cars has been a problem from such an inclination, and the cure is demanded. 
[0003] Then, the narrow diameter of a wire harness electric wire and thinning are advanced as part of that, and the diameter of a 
core wire of polyvinyl chloride insulated wire and reduction of insulating thickness are increasingly achieved in current 
[0004] On the other hand, recently, maintenance of earth environment comes to capture the spotlight as a global technical 
problem, and recycle-izing of a resource or a workpiece and an industrial waste treatment have come to be attached importance 
to on earth level by wide range fields including an automobile. For this reason, also to the wire harness electric wire for 
automobiles, since corrosive halogen system gas occurs from a polyvinyl chloride at the time of incineration, it is becoming an 
issue in the viewpoint of environmental pollution. 

[0005] From such a social trend, the non halogen fire retarding material which does not generate halogen system gas attracts 

attention increasingly. 

[0006] 

[Problem(s) to be Solved by the Invention] However, since the non halogen fire retarding material has mixed with a metal 
hydroxide, compared with a polyvinyl chloride, it is inferior to tough nature, and abrasion resistance is low, and there is a problem 
of being easy to milk with a volume etc., and there is un-arranging [ that it is difficult to apply to the narrow diameter demanded 
as a cure against hypertrophy of wire harness and a light-gage electric wire ]. 

[0007] Therefore, the purpose of this invention is offering the fire-resistant electric insulation constituent which can raise 
abrasion resistance and milkiness-proof nature, and the insulated wire using it at the same time it prevents generating of the 
halogen system gas at the time of incineration. 
[0008] 

[Means for Solving the Problem] It provides polyolefine, unsaturated carboxylic acid or the polyolefine that denaturalized with 
the derivative, and the mixture which consists of the copolymer which has a styrene unit with the fire-resistant electric 
insulation constituent which carried out 30-150 weight section mixing of the metal hydroxide to the total quantity 100 weight 
section in order to aim at improvement in abrasion resistance and milkiness-proof nature at the same time this invention 
prevents generating of the halogen system gas at the time of incineration in view of the above-mentioned trouble. 
[0009] Moreover, the insulated wire of this invention consists of resin constituents which carried out metal hydroxide 30-150 
weight section mixing to the total quantity 100 weight section in the insulated wire with which the electric insulation layer was 
prepared in the periphery of a conductor into the polyolefine which denaturalized the electric insulation layer with polyolefine, 
unsaturated carboxylic acid, or its derivative, and the mixture which consists of the copolymer which has a styrene unit 
[0010] As the above-mentioned polyolefine, although low density polyethylene, medium density polyethylene, high density 
polyethylene, polypropylene, polybutene, etc. are mentioned, it is most desirable to apply polypropylene especially. Moreover, it is 
also possible to use together two or more sorts of these. 

[0011] With the polyolefine which denaturalized with unsaturated carboxylic acid or its derivative, unsaturated carboxylic acid or 
its derivative is made to react to the polyolefine after the time of a polyolefine polymerization, or a polymerization, and it 
copolymerizes or denaturalizes [ graft ]. As this polyolefine, polyethylene, polypropylene, polybutene, an ethylene vinyl acetate 
copolymer, an ethylene ethyl acrylate copolymer, ethylene methyl acrylate, ethylene propylene rubber, an ethylene butene 
copolymer, etc. can be used. Although the mixed ratio to polyolefine and a polyamide is arbitrary, 1-30 are the most desirable to 
the total amount of polyolefine and a polyamide at a weight ratio. 

[0012] Although an acrylic acid, a maleic acid, a fumaric acid, etc. are mentioned and the metal salt of the above-mentioned 
unsaturated carboxylic acid, an amide, ester, an anhydride, etc. are mentioned as a derivative of unsaturated carboxylic acid as 
the above-mentioned unsaturated carboxylic acid, it is most desirable to use a maleic anhydride especially. 
[0013] As a copolymer which has the above-mentioned styrene unit although a styrene-ethylene-butylene-styrene copolymer, 
styrene butadiene rubber, hydrogenation styrene butadiene rubber, etc. are mentioned, styrene butadiene rubber and 
hydrogenation styrene butadiene rubber are desirable especially. Although the mixed ratio to the polyolefine which denaturalized 
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with polyolefine, unsaturated carboxyiic acid t or its derivative is arbitrary, 1-10 are the most desirable at a weight ratio to the 
total amount of the polyolefine which denaturalized with polyolefine, unsaturated carboxyiic acid, or its derivative. 
[0014] As the above-mentioned metal hydroxide, although an aluminum hydroxide, a magnesium hydroxide, a hydrotalcite, a 
calcium hydroxide, a calcium aluminate, etc. are mentioned, a magnesium hydroxide with the fire-resistant effectiveness highest 
especially is desirable. Moreover, as for such a flame retarder, it is common to use what carried out surface preparation because 
of dispersibility and the improvement in compatibility with a polymer, and that surface preparation was carried out [ that ] by the 
silane coupling agent which has a vinyl group or a meta-chestnut ROKISHI radical especially shows remarkable effectiveness to 
improvement in abrasion resistance and milkiness-proof nature. 

[0015] As such a silane coupling agent, vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl tris (beta methoxyethoxy) silane, 
gamma-methacryloxpropyl trimethoxy silane, gamma-methacryloxypropyl triethoxysilane, etc. are mentioned. 
[0016] Although the addition of a silane coupling agent is arbitrary, it is desirable to add in 0.5 - 3% of the weight of the range to 
a metal hydroxide. Latter one is effective although it is as the surface-preparation approach of this silane coupling agent 2 
passage of the approach of adding directly at the time of compounding, and the approach of processing on the front face of a 
metal hydroxide. When carrying out surface treatment to a metal hydroxide, after diluting a silane coupling agent with ****** or 
acetic-acid water, such as alcohol, etc., it is common to carry out by spraying on metal hydroxide fine particles, or adding in a 
water slurry. Thus, the metal hydroxides which carried out surface treatment are other things, and may be used together with 
what [ what carried out surface treatment ], for example, the thing processed by the fatty acid or phosphoric ester. 
[001 7] The polyolefine which denaturalized the amount of mixing of this metal hydroxide with polyolefine, unsaturated carboxyiic 
acid, or its derivative, and the reason made into the 30 - 150 weight section to the total quantity 100 weight section of the 
mixture of the copolymer which has a styrene unit are that abrasion resistance and cold resistance are remarkably spoiled when 
the amount of mixing cannot give the target fire retardancy under with a limited value but a limited value is exceeded. 
[0018] Moreover, in addition to the above-mentioned component, the fire-resistant electric insulation constituent of this 
invention may add suitably a cross linking agent, an antioxidant, copper inhibitor, lubricant, a pigment, a nucleating additive, etc., 
and may construct a bridge by electron beam irradiation etc. in the constituent which added these. 
[0019] 

[Example] Hereafter, the fire-resistant electric insulation constituent of this invention and the insulated wire using it are 
explained to a detail based on Table 1. 

[0020] 40mm extrusion machine which kneaded with 30mm biaxial kneading machine which set the constituent of combination 
shown in Table 1 as 220 degrees C, and was set as 220 degrees C in this after this — using — copper with a core wire outer 
diameter of 0.87mm — a conductor — extrusion covering was turned by 0.20mm in thickness up, and a total of nine kinds of 
samples of examples 1-5 and the examples 1-5 of a comparison were obtained, moreover, the time of extrusion covering — 
copper — a conductor — the preheating of the top was carried out to 130 degrees C with the gas burner. 
[0021] Next, evaluation about tractive characteristics, abrasion resistance, milkiness-proof nature, and fire retardancy was 
performed to these samples. Each evaluation approach is as follows. 

[0022] (1) tractive characteristics — it measured by the temperature of 23 degrees C, and speed-of-testing 200 mm/min using 
the tubular test piece except a conductor. 

(2) Based on abrasion resistance Japan automobile specification (JASO)-D 608-87, the abrasion test by the going method using 
the blade of 51 Og of loads was performed 5 times, respectively, and the count which a conductor exposes was investigated. 
Table 1 shows the minimum value. 

(3) Based on the approach to twist the heat test 1 publication of milkiness-proof nature JASO-D 608-87, it twisted around the 
cylinder outer diameter of 12.5mm, and 3.0mm 3 times in ordinary temperature, the existence of milkiness was observed visually, 
and what made O what has nothing milkiness and milked it was made into x. 

(4) Based on fire-resistant JASO-D 608-87, 300mm of samples was made to support horizontally, and the lingering flame time 
after applying the reducing flame of a Bunsen burner for 10 seconds was measured. That to which lingering flame time exceeds 
success and 30 seconds for less than 30 seconds was judged to be a rejection. 

[0023] 
[Table 1] 
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[0024] As shown in Table 1, each sample of examples 1-5 is excellent in abrasion resistance and milkiness-proof nature, and 
tractive characteristics and fire retardancy are good. On the other hand, in the examples 1 and 2 of a comparison from which 
the amount of mixing of a metal hydroxide separated from the limited value, fire retardancy or elongation, and abrasion 
resistance are falling remarkably, respectively. Moreover, as for unsaturated carboxylic acid or the polyolefine which 
denaturalized with the derivative, and the examples 3-5 of a comparison which are not using together both of a copolymer who 
have a styrene unit, milkiness-proof nature is all falling. 
[0025] 

[Effect of the Invention] As explained above, since metal hydroxide 30-150 weight section mixing was carried out to the total 
quantity 100 weight section, while preventing generating of the halogen system gas at the time of incineration into polyolefine, 
unsaturated carboxylic acid or the polyolefine that denaturalized with the derivative, and the mixture which consists of the 
copolymer which has a styrene unit, according to the fire-resistant electric insulation constituent of this invention, and the 
insulated wire using it, improvement in abrasion resistance and milkiness-proof nature can be aimed at into it 
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